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How to Use This Soil Survey

This survey is divided into three parts. includes general information about the
survey area; descriptions of the general soil map units, detailed soil map units, and soil
series in the area; and a description of how the soils formed. describes the use
and management of the soils and the major soil properties. This part may be updated
as further information about soil management becomes available. Part lll includes the
maps.

On the general soil map , the survey area is divided into groups of associated soils
called general soil map units. This map is useful in planning the use and management
of large areas.

To find information about your area of interest, locate that area on the map, identify
the name of the map unit in the area on the color-coded map legend, then refer to the
section [General Soil Map Units | for a general description of the soils in your area.

The detailed soil maps can be useful in planning the use and management of small
areas.

To find information about your area of interest, locate that area on the Index to Map
Sheets . Note the number of the map sheet, and turn to that sheet.

Locate your area of interest on the map sheet. Note the map unit symbols that are in
that area. Turn to the which lists the map units by symbol and name and
shows the page where each map unit is described.

The Contents shows which table has data on a specific land use for each detailed
soil map unit. Also see the Contents for other sections of this publication that may
address your specific needs.




This soil survey is a publication of the National Cooperative Soil Survey, a joint effort
of the United States Department of Agriculture and other Federal agencies, State
agencies including the Agricultural Experiment Stations, and local agencies. The
Natural Resources Conservation Service (formerly the Soil Conservation Service) has
leadership for the Federal part of the National Cooperative Soil Survey.

Major fieldwork for this soil survey was completed in 1995. Soil names and
descriptions were approved in 1996. Unless otherwise indicated, statements in this
publication refer to conditions in the survey area in 1996. This survey was made
cooperatively by the Natural Resources Conservation Service and the Minnesota
Agricultural Experiment Station. It is part of the technical assistance furnished to the
Rice County Soil and Water Conservation District.

Soil maps in this survey may be copied without permission. Enlargement of these
maps, however, could cause misunderstanding of the detail of mapping. If enlarged,
maps do not show the small areas of contrasting soils that could have been shown at a
larger scale.

The United States Department of Agriculture (USDA) prohibits discrimination in all of
its programs on the basis of race, color, national origin, gender, religion, age, disability,
political beliefs, sexual orientation, and marital or family status. (Not all prohibited bases
apply to all programs.) Persons with disabilities who require alternative means for
communication of program information (Braille, large print, audiotape, etc.) should
contact the USDA’s TARGET Center at 202-720-2600 (voice or TDD).

To file a complaint of discrimination, write USDA, Director, Office of Civil Rights,
Room 326W, Whitten Building, 14th and Independence Avenue SW, Washington, DC
20250-9410, or call 202-720-5964 (voice or TDD). USDA is an equal opportunity
provider and employer.

Cover: Crop residue management in an area of the Kilkenny-Derrynane-Lerdal general soil map
unit. This practice reduces the hazard of water erosion in the survey area.

Additional information about the Nation’s natural resources is available on the
Natural Resources Conservation Service home page on the World Wide Web. The
address is http://www.nrcs.usda.gov (click on “Technical Resources”).
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Foreword

This soil survey contains information that can be used in land-planning programs in
Rice County. It contains predictions of soil behavior for selected land uses. The survey
also highlights limitations and hazards inherent in the soil, improvements needed to
overcome the limitations, and the impact of selected land uses on the environment.

This soil survey is designed for many different users. Farmers, foresters, and
agronomists can use it to evaluate the potential of the soil and the management needed
for maximum food and fiber production. Planners, community officials, engineers,
developers, builders, and home buyers can use the survey to plan land use, select sites
for construction, and identify special practices needed to ensure proper performance.
Conservationists, teachers, students, and specialists in recreation, wildlife
management, waste disposal, and pollution control can use the survey to help them
understand, protect, and enhance the environment.

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are shallow to bedrock. Some are too
unstable to be used as a foundation for buildings or roads. Clayey or wet soils are
poorly suited to use as septic tank absorption fields. A high water table makes a soil
poorly suited to basements or underground installations.

These and many other soil properties that affect land use are described in this soll
survey. Broad areas of soils are shown on the general soil map. The location of each
soil is shown on the detailed soil maps. Each soil in the survey area is described.
Information on specific uses is given for each soil. Help in using this publication and
additional information are available at the local office of the Natural Resources
Conservation Service.

William Hunt
State Conservationist
Natural Resources Conservation Service
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How This Survey Was Made

This survey was made to provide information about
the soils and miscellaneous areas in the survey area.
The information includes a description of the soils and
miscellaneous areas and their location and a
discussion of their suitability, limitations, and
management for specified uses. Soil scientists
observed the steepness, length, and shape of the
slopes; the general pattern of drainage; the kinds of
crops and native plants; and the kinds of bedrock.
They dug many holes to study the soil profile, which is
the sequence of natural layers, or horizons, in a soil.
The profile extends from the surface down into the
unconsolidated material in which the soil formed. The
unconsolidated material is devoid of roots and other
living organisms and has not been changed by other
biological activity.

The soils and miscellaneous areas in the survey
area are in an orderly pattern that is related to the
geology, landforms, relief, climate, and natural
vegetation of the area. Each kind of soil and
miscellaneous area is associated with a particular kind
or segment of the landscape. By observing the soils
and miscellaneous areas in the survey area and
relating their position to specific segments of the
landscape, soil scientists develop a concept, or model,
of how the soils were formed. Thus, during mapping,
this model enables the soil scientists to predict with a

considerable degree of accuracy the kind of soil or
miscellaneous area at a specific location on the
landscape.

Individual soils on the landscape commonly merge
into one another as their characteristics gradually
change. To construct an accurate map, however, soil
scientists must determine the boundaries between the
soils. They can observe only a limited number of soil
profiles. Nevertheless, these observations,
supplemented by an understanding of the soil-
vegetation-landscape relationship, are sufficient to
verify predictions of the kinds of soil in an area and to
determine the boundaries.

Soil scientists recorded the characteristics of the
soil profiles that they studied. They noted soil color,
texture, size and shape of soil aggregates, kind and
amount of rock fragments, distribution of plant roots,
soil reaction, and other features that enable them to
identify soils. After describing the soils in the survey
area and determining their properties, the soil
scientists assigned the soils to taxonomic classes
(units). Taxonomic classes are concepts. Each
taxonomic class has a set of soil characteristics with
precisely defined limits. The classes are used as a
basis for comparison to classify soils systematically.
Soil taxonomy, the system of taxonomic classification
used in the United States, is based mainly on the kind
and character of soil properties and the arrangement
of horizons within the profile. After the soil scientists
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classified and named the soils in the survey area, they
compared the individual soils with similar soils in the
same taxonomic class in other areas so that they
could confirm data and assemble additional data
based on experience and research.

While a soil survey is in progress, samples of some
of the soils in the area generally are collected for
laboratory analyses and for engineering tests. Soil
scientists interpret the data from these analyses and
tests as well as the field-observed characteristics and
the soil properties to determine the expected behavior
of the soils under different uses. Interpretations for all
of the soils are field tested through observation of the
soils in different uses and under different levels of
management. Some interpretations are modified to fit
local conditions, and some new interpretations are
developed to meet local needs. Data are assembled
from other sources, such as research information,
production records, and field experience of specialists.
For example, data on crop yields under defined levels
of management are assembled from farm records and
from field or plot experiments on the same kinds of
soil.

Predictions about soil behavior are based not
only on soil properties but also on such variables
as climate and biological activity. Soil conditions are
predictable over long periods of time, but they are
not predictable from year to year. For example, soil
scientists can predict with a fairly high degree of
accuracy that a given soil will have a high water
table within certain depths in most years, but they
cannot predict that a high water table will always
be at a specific level in the soil on any specific
date.

After soil scientists located and identified the
significant natural bodies of soil in the survey area,
they drew the boundaries of these bodies on aerial
photographs and identified each as a specific map
unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating
boundaries accurately.

The descriptions, names, and delineations of the
soils in this survey area do not fully agree with those
of the soils in adjacent survey areas. Differences are
the result of a better knowledge of soils, modifications
in series concepts, or variations in the intensity of
mapping or in the extent of the soils in the survey
areas.

This soil survey updates the survey of Rice County,
Minnesota, published in 1975 [[USDA, 1975)] It
provides additional information and has larger maps,
which show the soils in greater detail.

Soil Survey of

General Nature of the Survey Area

Tom Coffman, district conservationist, Natural Resources
Conservation Service, helped prepare this section.

Rice County is in a transitional area between south-
central and southeastern Minnesota [fig. 1)] The
northern and western two-thirds of the county is more
recently glaciated and is hilly with many potholes. The
native vegetation was mixed hardwoods and wetlands.
The southern and eastern parts of the county consist
of an older landscape. Slopes are long, and the
landscape is dissected by drainageways and has no
depressions. The native vegetation was mainly tall
prairie grass, except for the Big Woods area near
Nerstrand and scattered areas of oak savanna.

The total area of the county is 316,800 acres. Of
this total, 9,400 acres is lakes. In 1995, the county had
215,000 acres of tillable land. Acreages of crops for
1995 included 85,000 acres of corn, 54,000 acres of
soybeans, 33,000 acres in the CRP and RIM
programs, 31,000 acres of legume and legume/grass
hay, and 12,000 acres of small grain crops.

In 1990, the population of Rice County was 49,183.
This figure represents an increase of 7 percent during
the decade from 1980 to 1990. Faribault, which is the
county seat, had a population of 17,085. Northfield, a
community 10 miles northeast of Faribault, had a
population of 14,684.

The county was first settled in 1826 by Alexander
Faribault, a French fur trader who established a
trading post near Cannon Lake. The county was
named after Henry M. Rice, who was the first United
States senator from Minnesota. Rice County was
officially established in 1855. The city of Northfield was
founded in 1855 by John W. North. In 1856, the
townsites of Cannon City and Morristown were platted.
Other early townsites were Wheatland, Warsaw,
Walcott, Shieldsville, Dundas, and Millersburg.

There are three major watersheds in the county.
The Cannon River originates at Shields Lake. About
82 percent of the county drains into the Cannon River.
The northwestern part of the county drains into the
Minnesota River, and the southeastern part drains into
the Zumbro River.

Geology of Rice County

Carrie Patterson, geologist, Minnesota Geological Survey,
helped prepare this section.

The western two-thirds of Rice County is covered
by deposits of the late-Wisconsin Des Moines lobe.
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Figure 1.—Location of Rice County in Minnesota.

This ice lobe was a relatively short-lived, late
extension of the Laurentide Ice Sheet. Most of the Des
Moines lobe deposits in Rice County are 14,000 years
old or younger, but a narrow fringe along the eastern
extent of the ice advance may be older (20,000 to
30,000 years old).

The eastern part of the county was free of ice
during the late Wisconsin and was subject to erosion
and deposition by meltwater streams and periglacial
processes, such as strong winds. This area had been
glaciated previously, however, probably in the lllinoian
and/or pre-lllinoian (more than 130,000 years before
present). The area has been undergoing erosion since
then and has a dissected landscape with a well
developed stream network. Upland areas are covered
with a thin layer of loess, a silty, windblown sediment.
In some areas the loess is thicker.

The Des Moines lobe advanced at a time when the
climate was already beginning to warm. It was most
likely a thin (200 to 300 meters), low-profile ice lobe
that moved quickly on a bed of deforming, saturated
sediment. It stopped, perhaps when the necessary
subglacial water drained away, and began to stagnate.
It did not have an active retreat phase. More than one
advance of ice followed a path similar to that of the
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Des Moines lobe. Subsequent advances, depending
on their timing and limit, would have advanced into
stagnating ice. This type of ice dynamic and the
resulting landforms are analogous to modern surging
glaciers.

The resulting glacial landscape in Rice County is
complex. The limit of advance is marked by an
inconspicuous terminal moraine that consists of till and
sorted sediment. A broad, possibly multi-aged zone of
ice stagnation features that occurs immediately within
the moraine is the more obvious demarcation of the
ice margin. It is best developed west of Interstate 35
(in areas of associations 1 and 2, described under the
heading [General Soil Map Units”)] This region is
characterized by flat-topped circular hills and other
hummocks that formed as glacial sediment on the
stagnant ice slumped into lows in the ice surface.
Some of the low areas held water, and the sediments
were sorted as they were deposited. Other areas were
dry, and the resulting deposits look more like till. An
individual hill may contain a complex mixture of water-
sorted sediment (ice-walled lake sediment) and till-like,
debris-flow sediment. Deposits vary from one hill to
another, even though the landforms developed in a
similar way.

Other landforms were simultaneously developing
beneath the stagnating ice. These landforms are
commonly partially buried by supraglacial sediment.
An indistinct subglacial channel network can be
discerned by tracing lowlands, buried deposits of sand
and gravel, and eskers.

There are four main geomorphic regions in the
county, three of which are related to the advance and
stagnation of the Des Moines lobe. The fourth is
associated with the earlier glaciation. These regions
are described in the following paragraphs.

1. Flatto rolling till plains that include the older,
eastern fringe of the Des Moines lobe, stream-eroded
till, and end moraine areas (associations 4, 5, 6, and
7).

2. Hummocky, high-relief, ice-stagnation
topography of the Des Moines lobe. This area is
characterized by flat-topped, circular hills, closed
depressions, and a poorly developed drainage
network (associations 1 and 2).

3. Meltwater streams of varying ages. Sediments
are generally sand and gravel that fine up into more
silty stream sediment. Older streams may have a
loess cap (association 10).

4. An older, eroded, dissected landscape of till
with a loess cover. In some areas, shallow bedrock
controls the topography (associations 3, 8, and 9).




16

Climate

The three tables at the end of this section provide
climate data for the survey area as recorded at
Faribault in the period 1961 to 1990.

In winter, the average temperature is 15.3 degrees
F and the average daily minimum temperature is 5.5
degrees. The lowest temperature on record, which
occurred at Faribault on January 9, 1977, was -40
degrees. In summer, the average temperature is 69.4
degrees and the average daily maximum temperature
is 81.3 degrees. The highest temperature, which
occurred at Faribault on August 1, 1988, was 104
degrees.

Growing degree days are equivalent to “heat units.”
During the month, growing degree days accumulate by
the amount that the average temperature each day
exceeds a base temperature (50 degrees F). The
normal monthly accumulation is used to schedule
single or successive plantings of a crop between the
last freeze in spring and the first freeze in fall.

Soil Survey of

The total annual precipitation is about 31 inches. Of
this, 19.17 inches, or about 62 percent, usually falls in
May through September. The growing season for most
crops falls within this period. The heaviest 1-day
rainfall on record was 5.35 inches at Faribault on July
21, 1951. Thunderstorms occur on about 38 days
each year, and most occur between June and August.

The average seasonal snowfall is 45.8 inches. The
greatest snow depth at any one time during the period
of record was 33 inches recorded on February 5,
1969. An average of 92 days per year have at least 1
inch of snow on the ground. The heaviest 1-day
snowfall on record was 15.0 inches recorded on
January 23, 1982.

The average relative humidity in midafternoon is
about 59 percent. Humidity is higher at night, and the
average at dawn is about 78 percent. The sun shines
about 69 percent of the time possible in summer and
52 percent in winter. The prevailing wind is from the
northwest. Average windspeed is highest, between 11
and 12 miles per hour, from March to May.
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Temperature and Precipitation

(Recorded in the period 1961-90 at Faribault, Minnesota)

|
| Temperature | Precipitation
| |
| | | | 2yearsin | | |2 years in 10| |
| | | | 10 will have-- | | | will have-- | |

Month |Average|Average|Average| | | Average |Average| | | Average |Average
| daily | daily | | Maximum | Minimum |number of| | Less | More |number of{snowfall
|maximum|minimum| |temperature|temperature| growing | |than--|than--|days with|
| | | | higher | lower |degree | | | |0.10inch|
| | | | than-- | than-- |days* | | | |ormore]
Il _ ©° | _©° |_ ©°% | 9 J|_| °f JUnits|in|mIn|mIn| | In
[ | | [ N |

January----| 21.6| 13| 11.4| 48 | -30 | O | 094 0.32] 1.44] 3 | 95
[ | | [ T |

February---| 27.5| 6.6] 170| 52 | -28 | 0 | .87| .32] 1.43] 2 | 88

(I N B | | [ T B |
March-----| 39.8] 20.6| 30.2] 71 | -11 | 7 | 2.01| 1.03| 2.87] 4 | 96

April-—--| 56.9| 34.3| 456] 85 | 11 | 70 | 2.91] 1.62| 404 6 | 3.0
May--—-l-—--l |7o.ol| 45.|7| 57.s|a| 91| [ |26 I| 2£3 || 3.69|| 245/ 4820 7| 0
June--—l---—| |79.5 || 55.|2| 67.3|| 96| | |37 I| 52|1 || 3.57|| 223478 7| 0
JuIy————l———l 8|3.7||60.l|| 71.9|| 98| [ 4|4 |I 671.9 ||4.21||2.26| 593 5| .0

(I N B | [ [ T B |
August----| 80.6| 57.5| 69.0| 96 | 41 | 588 | 4.05| 2.06| 579] 6 | .0

(I N B | [ [ T B |

September--| 71.9| 48.6| 60.2] 92 | 29 | 319 | 3.65| 1.85 5.21] 6 | .0
(I N B | | [ T B |

October-—| 60.2| 37.6| 48.9| 84 | 17 | 106 | 2.38| .97| 357 4 | .2
(I N B | | [ T B |

November--| 41.9| 24.3| 33.1| 67 | -3 | 6 | 1.59| .48] 2.49] 4 | 41
(I N B | | [ T B |

December--| 26.3| 86| 17.4| 53 | -22 | 0 | 1.14| 52 1.67] 3 | 106
(I N B | | [ T B |

Yearly: | | | | | | [ T |

N | | [ |
Average---| 55.0| 33.4| 442 - | - | - | —| | | - | -

[ | | [ N |
Extreme-—| 104| -40| =-| 99 | 32 | == | —| oo -] = | -

[ | | [
Total--| -] =] -] - | -- |2,569 |31.00|25.98|35.76] 57 | 45.8
I I | | I I

* A growing degree day is a unit of heat available for plant growth. It can be calculated by adding the
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which
growth is minimal for the principal crops in the area (50 degrees F).
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Freeze Dates in Spring and Fall

(Recorded in the period 1961-90 at Faribault, Minnesota)

Temperature

Probability |
| 24

[ [
OF | 28 OF |

| orlower | orlower | orlower

Last freezing |
temperature |
in spring: |
| I
lyearin10 |
later than-- | Apr.
| |
2yearsin10 |
later than-- | Apr.
| I
5yearsin 10 |
later than-- | Apr.
| |
First freezing |
temperature |
in fall: |
| |
lyearin10 |
earlier than-- | Oct.
| |
2yearsin10 |
earlier than-- | Oct.
| |
5yearsin 10 |
earlier than-- | Oct.

29 | May 9 | May 23
I

I I
24 | May 5 | May 18
I

I I
14 | Apr. 26 | May 7

4 | Sept.26 | Sept. 14

| |
10 | Oct. 1 | Sept. 19
|
| |
22 | Oct. 10 | Sept. 29
|

Growing Season

(Recorded in the period 1961-90 at Faribault,

Minnesota)

du

ring growing season

|
| Daily minimum temperature
|
|

Probability |

Higher | Higher | Higher

24

OF | 28 OF | 32

|
| than | than | than
|
|

Days | Days | Days

|
9yearsin 10|

|
8yearsin 10|

|
5yearsin 10|

I
2 yearsin 10|

I
lyearin10 |

162 ||146 | 122
171 ||152 | 129
189 ||165 | 144
£o7 ||178 | 159
;16 ||185 | 166
| |
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The general soil map in this publication shows
broad areas that have a distinctive pattern of soils,
relief, and drainage. Each map unit on the general soil
map is a unique natural landscape. Typically, it
consists of one or more major soils or miscellaneous
areas and some minor soils or miscellaneous areas. It
is named for the major soils or miscellaneous areas.
The soils or miscellaneous areas making up one unit
can occur in another but in a different pattern.

The general soil map can be used to compare the
suitability of large areas for general land uses. Areas
of suitable soils or miscellaneous areas can be
identified on the map. Likewise, areas that are not
suitable can be identified.

Because of its small scale, the map is not suitable
for planning the management of a farm or field or for
selecting a site for a road or building or other structure.
The soils in any one map unit differ from place to place
in slope, depth, drainage, and other characteristics
that affect management.

1. Lester-Hamel-Le Sueur Association

Setting

Landform: Moraines
Slope range: 0 to 25 percent

Composition

Percent of the survey area: 26
Extent of the components in the association
Lester and similar soils—50 percent
Hamel and similar soils—20 percent
Le Sueur and similar soils—15 percent
Minor soils—15 percent

Soil Properties and Qualities
Lester

Drainage class: Well drained
Parent material: Till
Surface texture:Loam

Hamel

Drainage class: Poorly drained
Parent material: Alluvium or colluvium and till
Surface texture:Loam

Le Sueur

Drainage class: Moderately well drained
Parent material: Till
Surface texture: Clay loam

Minor Soils

» Hayden and similar soils
» Cordova and similar soils
» Dundas and similar soils
« Terril and similar soils

2. Kilkenny-Derrynane-Lerdal
Association
Setting

Landform: Moraines
Slope range: 1 to 25 percent

Composition

Percent of the survey area: 20

Extent of the components in the association
Kilkenny and similar soils—50 percent
Derrynane and similar soils—20 percent
Lerdal and similar soils—15 percent
Minor soils—15 percent

Soil Properties and Qualities
Kilkenny

Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits and till
Surface texture: Clay loam

Derrynane

Drainage class: Poorly drained
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Figure 2.—Typical pattern of soils and underlying material in the Lester-Hamel-Le Sueur association.

Parent material: Alluvium or colluvium and till
Surface texture: Clay loam

Lerdal

Drainage class: Somewhat poorly drained
Parent material: Glaciolacustrine deposits and till
Surface texture: Clay loam

Minor Soils

» Mazaska and similar soils
» Okoboiji and similar soils
» Muskego and similar soils
» Shields and similar soils

3. Racine-Littleton-Lindstrom
Association

Setting

Landform: Moraines
Slope range: 1 to 18 percent

Composition

Percent of the survey area: 5

Extent of the components in the association:
Racine and similar soils—40 percent
Littleton and similar soils—30 percent
Lindstrom and similar soils—25 percent
Minor soils—5 percent

Soil Properties and Qualities
Racine

Drainage class: Well drained
Parent material: Glaciolacustrine deposits and till
Surface texture: Silt loam

Littleton

Drainage class: Somewhat poorly drained
Parent material: Alluvium or colluvium and till
Surface texture: Silt loam

Lindstrom

Drainage class: Well drained
Parent material: Alluvium or colluvium
Surface texture: Silt loam

Minor Soils

» Blooming and similar soils
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Moland and similar soils

» Garwin and similar soils
Brodale and similar soils

» Eyota and similar soils

» Copaston and similar soils

4. Clarion-Nicollet-Webster Association

Setting

Landform: Moraines
Slope range: 0 to 5 percent

Composition

Percent of the survey area: 4

Extent of the components in the association:
Clarion and similar soils—40 percent
Nicollet and similar soils—25 percent
Webster and similar soils—20 percent
Minor soils—15 percent
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Soil Properties and Qualities
Clarion

Drainage class: Well drained
Parent material: Till
Surface texture: Loam

Nicollet

Drainage class: Somewhat poorly drained
Parent material: Till
Surface texture: Clay loam

Webster

Drainage class: Poorly drained
Parent material: Till
Surface texture: Clay loam

Minor Soils

» Storden and similar soils
e Le Sueur and similar soils

Figure 3.—Typical pattern of soils and underlying material in the Kilkenny-Derrynane-Lerdal association.
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» Hamel and similar soils

» Glencoe and similar soils

» Shields and similar soils

» Derrynane and similar soils
» Okoboiji and similar soils

5. Moland-Merton-Maxcreek Association

Setting

Landform: Moraines
Slope range: 0 to 4 percent

Composition

Percent of the survey area: 8

Extent of the components in the association:
Moland and similar soils—45 percent
Merton and similar soils—30 percent
Maxcreek and similar soils—20 percent
Minor soils—5 percent

Soil Properties and Qualities
Moland

Drainage class: Well drained
Parent material: Eolian deposits over till
Surface texture: Silt loam

Merton

Drainage class: Somewhat poorly drained
Parent material: Eolian deposits over till
Surface texture: Silt loam

Maxcreek

Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits and till
Surface texture: Silty clay loam

Minor Soils

» Blooming and similar soils
* Racine and similar soils
» Maxfield and similar soils

6. Hayden-Le Sueur-Dundas Association

Setting

Landform: Moraines
Slope range: 1 to 25 percent

Composition

Percent of the survey area: 8
Extent of the components in the association
Hayden and similar soils—35 percent

Soil Survey of

Le Sueur and similar soils—25 percent
Dundas and similar soils—25 percent
Minor soils—15 percent

Soil Properties and Qualities
Hayden

Drainage class: Well drained
Parent material: Till
Surface texture:Loam

Le Sueur

Drainage class: Moderately well drained
Parent material: Till
Surface texture: Loam

Dundas

Drainage class: Somewhat poorly drained
Parent material: Till
Surface texture: Silt loam

Minor Soils

Lester and similar soils

» Hamel and similar soils
Terril and similar soils

» Glencoe and similar soils
Brodale and similar soils

» Eyota and similar soils

» Copaston and similar soils

7. Hayden-Hamel Association

Setting

Landform: Moraines
Slope range: 0 to 25 percent

Composition

Percent of the survey area: 8

Extent of the components in the association:
Hayden and similar soils—50 percent
Hamel and similar soils—35 percent
Minor soils—15 percent

Soil Properties and Qualities
Hayden

Drainage class: Well drained
Parent material: Till
Surface texture:Loam

Hamel

Drainage class: Poorly drained
Parent material: Alluvium or colluvium and till
Surface texture:Loam
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Figure 4.—Typical pattern of soils and underlying material in the Hayden-Le Sueur-Dundas association.

Minor Soils

Lester and similar soils
Storden and similar soils
» Le Sueur and similar soils
Glencoe and similar soils
Klossner and similar soils

8. Racine-Kenyon-Nerwoods
Association

Setting

Landform: Moraines
Slope range: 1 to 18 percent

Composition:

Percent of the survey area: 8
Extent of the components in the association
Racine and similar soils—50 percent

Kenyon and similar soils—25 percent
Nerwoods and similar soils—20 percent
Minor soils—5 percent

Soil Properties and Qualities
Racine

Drainage class: Well drained
Parent material: Glaciolacustrine deposits and till
Surface texture: Silt loam

Kenyon

Drainage class: Moderately well drained
Parent material: Glaciolacustrine sediments and till
Surface texture: Silt loam

Nerwoods

Drainage class: Somewhat poorly drained
Parent material: Alluvium or colluvium and till
Surface texture: Loam

AT = L e
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Soil Survey of

Figure 5.—Typical pattern of soils and underlying material in the Racine-Kenyon-Nerwoods association.

Minor Soils

» Blooming and similar soils
» Epsom and similar soils

9. Kenyon-Klinger-Maxfield Association

Setting

Landform: Moraines
Slope range: 0 to 4 percent

Composition

Percent of the survey area: 4

Extent of the components in the association:
Kenyon and similar soils—50 percent
Klinger and similar soils—25 percent
Maxfield and similar soils—15 percent
Minor soils—10 percent

Soil Properties and Qualities
Kenyon

Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits and till
Surface texture: Silt loam

Klinger

Drainage class: Somewhat poorly drained
Parent material: Glaciolacustrine deposits and till
Surface texture: Silty clay loam

Maxfield

Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits and till
Surface texture: Silty clay loam

Minor Soils

* Racine and similar soils



Rice County, Minnesota—Part |

* Prinsburg and similar soils
» Maxcreek and similar soils

10. Estherville-Colo-Waukegan
Association

Setting

Landform: Outwash plains and terraces; flood plains
Slope range: 0 to 6 percent

Composition

Percent of the survey area: 9
Extent of the components in the association
Estherville and similar soils—40 percent

25

Colo and similar soils—30 percent
Waukegan and similar soils—20 percent
Minor soils—10 percent

Soil Properties and Qualities
Estherville

Drainage class: Somewhat excessively drained
Parent material: Glacial outwash
Surface texture: Sandy loam

Colo

Drainage class: Poorly drained
Parent material: Alluvium
Surface texture: Silt loam

Figure 6.—Typical pattern of soils and underlying material in the Estherville-Colo-Waukegan association.
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Waukegan

Drainage class: Well drained
Parent material: Alluvium and outwash
Surface texture: Silt loam

Minor Soils

» Hawick and similar soils
» Kato and similar soils
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Formation and Classification of the Soils

This section relates the soils in the survey area to
the major factors of soil formation and describes the
system of soil classification.

Factors of Soil Formation

Soil is produced by soil-forming processes acting
on materials deposited or accumulated by geologic
agencies. The characteristics of the soil at any given
point are determined by (1) the composition of the
parent material, (2) the climate under which the soll
material has accumulated and existed since
accumulation, (3) the plant and animal life on and in
the soll, (4) the relief, or lay of the land, and (5) the
length of time the forces of soil formation have acted
on the soil material

Climate and plant and animal life are active factors
of soil formation. They act on the parent material that
has accumulated through the weathering of rocks and
slowly change it to a natural body that has genetically
related horizons. The effects of climate and plant and
animal life are conditioned by relief. The parent
material also affects the kind of soil profile that is
formed and, in extreme cases, determines it almost
entirely. Finally, time is needed for changing the parent
material into a soil profile. Some time is always
required for the differentiation of soil horizons. Usually,
a long time is required for the development of distinct
horizons.

The factors of soil formation are so closely
interrelated in their effects on the soil that few
generalizations can be made regarding the effect of
any one factor unless conditions are specified for the
other four. Many of the processes of soil development
are unknown.

Parent Material

Rice County is covered mainly by glacial drift of the
Des Moines lobe of the late Wisconsin glaciation. Most
of the Des Moines lobe deposits in the county are
14,000 years old or younger, with the exception of
those deposits on the eastern edge of the Des Moines
advance, which are 20,000 to 30,000 years old. A
separate ice sheet of lllinoian or pre-lllinoian age
(older than 130,000 years before present) occurs in

the eastern part of the county. This part of the county
is overlain by varying thicknesses of loess.

The drift is mostly glacial till and is composed of
material derived from the reworking of older glacial
deposits and bedrock. Lester and Le Sueur soils
formed in this material. Moderately fine textured and
fine textured glacial till, which has a high content of
shale, covers some parts of the county. This material
formed a mantle 3 to 10 feet thick on the medium
textured glacial drift. Kilkenny, Lerdal, Shields, and
Mazaska soils formed in this material

Glacial outwash deposits developed from the
meltwater of the glacier. Soils that formed in this
material commonly have a sandy and gravelly
substratum with a loamy or silty mantle. Waukegan,
Kato, Estherville, and Biscay soils are examples.

The eastern edge of the county is mantled by a thin
layer of loess. Moland, Merton, and Maxcreek soils
formed in this material.

Climate

Rice County has a cool, subhumid, continental
climate characterized by wide variations in
temperature from summer to winter. During the winter,
the soil-forming processes are largely dormant.
Generally, the soils are frozen to a depth of 2 to 3 feet
for 4 or 5 months of the year. The depth to which frost
penetrates depends mostly on the quantity of snowfall
late in fall or early in winter.

The climate is essentially uniform throughout the
county; however, differences in vegetation, soil
materials, and relief can cause variations in the
microclimate. Soils in the prairie regions are exposed
to greater variations in temperature than those in the
forest region. Fine textured soils, such as Shields and
Mazaska soils, warm up more slowly than moderately
coarse textured soils, such as Estherville and Hawick
soils, because they contain more moisture. Dark soils,
such as Clarion and Nicollet soils, absorb more heat
from the sunlight than the lighter colored Hayden soils.
Soils on south- and west-facing slopes receive more
sunlight than soils on north- and east-facing slopes;
therefore, they tend to be drier and warmer. The
interactions of all these factors affect the formation of

soils (USDA, 1975
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Plants and Animals

Two types of vegetation, forest and prairie, have
strongly influenced soil formation in Rice County. The
survey area is located along the northern margin of an
extensive zone of ecological tension between prairie
and forest regions. Throughout the centuries this
margin advanced and retreated as shifts in the climate
pattern affected temperature, relative humidity, wind
velocity, and precipitation patterns. In addition, prairie
fires may have been a modifying factor in the
formation of soils along the edges of the prairie.
Except for earthworms and microscopic organisms,
the activities of animals probably had little effect on

soil formation [USDA, 1975

Relief

The relief of Rice County is mainly the product of
the melting continental glacier that deposited glacial
drift of such thickness that the underlying rock strata
have had little influence on the configuration of the
relief. The relief of the county ranges from nearly level
on the summits of ground moraines to rolling in the
complex pattern of the morainic landscape dissected
by the Cannon River. The main drainage channels
developed during the retreat of the glacier and occur

as broad valleys within the landscape [USDA, 1975
Time

Geologically, the soils in the county are young. They
were first exposed to soil-forming processes 14,000
years ago or more. It is presumed that most of the
material consisted of reworked drift from preceding
glaciers, however, and thus the weathering of minerals
was somewhat advanced at the time of deposition.
This fact is evidenced by the dominance of
montmorillonite clays. Soils may have a well developed
profile, a weakly developed profile, or one of
intermediate development, depending on the intensity
of the weathering factors and the resistance of the soil
material to weathering. Lester and similar soils have
been exposed to greater intensities of influence of the
five factors of soil formation than many of the other
soils in the area, and they have moderately distinct
layers or horizons. Webster soils have horizons that
are less pronounced than those of the Clarion soils
because they are in areas where a fluctuating water
table modifies the normal effect of time. Storden soils
have a very shallow profile because of the
combination of a high content of carbonates and steep
slopes. Rushriver soils show little or no soil
development because they are associated with recent

alluvial deposits (USDA, 1975

Soil Survey of

Classification of the Soils

The system of soil classification used by the
National Cooperative Soil Survey has six categories
Beginning with the broadest, these
categories are the order, suborder, great group,
subgroup, family, and series. Classification is based on
soil properties observed in the field or inferred from
those observations or from laboratory measurements.
The table [Classification of the Soils’]in Parts | and II
of this publication shows the classification of the soils
in the survey area. The categories are defined in the
following paragraphs.

ORDER. Twelve soil orders are recognized. The
differences among orders reflect the dominant soil-
forming processes and the degree of soil formation.
Each order is identified by a word ending in sol. An
example is Mollisol.

SUBORDER. Each order is divided into suborders
primarily on the basis of properties that influence soil
genesis and are important to plant growth or
properties that reflect the most important variables
within the orders. The last syllable in the name of a
suborder indicates the order. An example is Aquoll
(Aqu, meaning water, plus oll, from Mollisol).

GREAT GROUP. Each suborder is divided into
great groups on the basis of close similarities in kind,
arrangement, and degree of development of
pedogenic horizons; soil moisture and temperature
regimes; and base status. Each great group is
identified by the name of a suborder and by a prefix
that indicates a property of the soil. An example is
Endoaquolls (Endo, meaning within, plus aquoll, the
suborder of the Mollisols that has an aquic moisture
regime).

SUBGROUP. Each great group has a typic
subgroup. Other subgroups are intergrades or
extragrades. The typic is the central concept of the
great group; it is not necessarily the most extensive.
Intergrades are transitions to other orders, suborders,
or great groups. Extragrades have some properties
that are not representative of the great group but do
not indicate transitions to any other known kind of soil.
Each subgroup is identified by one or more adjectives
preceding the name of the great group. The adjective
Typic identifies the subgroup that typifies the great
group. An example is Typic Endoaquolls.

FAMILY. Families are established within a
subgroup on the basis of physical and chemical
properties and other characteristics that affect
management. Generally, the properties are those of
horizons below plow depth where there is much
biological activity. Among the properties and
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characteristics considered are particle-size class,
mineral content, temperature regime, thickness of the
root zone, consistence, moisture equivalent, slope,
and permanent cracks. A family name consists of the
name of a subgroup preceded by terms that indicate
soil properties. An example is fine-loamy, mixed, mesic
Typic Endoaquolls.
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SERIES. The series consists of soils that have
similar horizons in their profile. The horizons are
similar in color, texture, structure, reaction,
consistence, mineral and chemical composition, and
arrangement in the profile. The texture of the surface
layer or of the substratum can differ within a series.
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Classification of the Soils

(An asterisk in the first column indicates a taxadjunct to the series. See text for a description of those
characteristics that are outside the range for the series)

Soil Survey of

Soil name | Family or higher taxonomic class

|Mollic Hapludalfs, fine-loamy, mixed, mesic

|Cumulic Hapludolls, coarse-loamy, mixed, mesic

----|Typic Endoaquolls, fine-loamy over sandy or sandy-skeletal, mixed, mesic
|Mollic Hapludalfs, fine-loamy, mixed, mesic

---|Typic Udorthents, coarse-silty, mixed (calcareous), mesic

|Typic Quartzipsamments, mesic, uncoated

Brodale------------------ |Entic Hapludolls, loamy-skeletal, carbonatic, mesic

Clarion-----=--==-==-=--- |Typic Hapludolls, fine-loamy, mixed, mesic

|Aquertic Hapludolls, fine, montmorillonitic, mesic

----|Cumulic Endoaquolls, fine-silty, mixed, mesic

Copaston ----|Lithic Hapludolls, loamy, mixed, mesic

Cordova: ---| Typic Argiaquolls, fine-loamy, mixed, mesic
Derrynane---- |Cumulic Vertic Endoaquolls, fine, montmorillonitic, mesic
Dickinson |Typic Hapludolls, coarse-loamy, mixed, mesic

Dundas ---|Mollic Endoaqualfs, fine-loamy, mixed, mesic

---|Cumulic Epiaquolls, fine-loamy, mixed, mesic

----| Typic Hapludolls, sandy, mixed, mesic

----|Cumulic Hapludolls, coarse-loamy, mixed, mesic

Faxon------------=-n-=--- |Typic Endoaquolls, fine-loamy, mixed, mesic

Garwin------------------- |Typic Haplaquolls, fine-silty, mixed, mesic

|Cumulic Endoaquolls, fine-loamy, mixed, mesic

| Typic Argiaquolls, fine-loamy, mixed, mesic

--|Entic Hapludolls, sandy, mixed, mesic

---|Typic Hapludalfs, fine-loamy, mixed, mesic

| Typic Medisaprists, euic, mesic

|Aquollic Hapludalfs, fine-loamy, mixed, mesic

|Typic Endoaquolls, fine-silty over sandy or sandy-skeletal, mixed, mesic
| Typic Hapludolls, fine-loamy, mixed, mesic

Kilkenny: |Oxyaquic Vertic Hapludalfs, fine, montmorillonitic, mesic
Klinger: ----|Aquic Hapludolls, fine-silty, mixed, mesic

Klossner---- | Terric Medisaprists, loamy, mixed, euic, mesic

Lerdal ----|Vertic Epiaqualfs, fine, montmorillonitic, mesic

Lester ----[Mollic Hapludalfs, fine-loamy, mixed, mesic

Le Sueur |Aquic Argiudolls, fine-loamy, mixed, mesic
Lindstrom--- |Cumulic Hapludolls, fine-silty, mixed, mesic
Littleton |Cumulic Hapludolls, fine-silty, mixed, mesic
Lowlein |Typic Hapludolls, coarse-loamy, mixed, mesic
Maxcreek--- | Typic Endoaquolls, fine-silty, mixed, mesic
Maxfield | Typic Haplaquolls, fine-silty, mixed, mesic

Mazaska---- |Vertic Argiaquolls, fine, montmorillonitic, mesic

|Terric Medisaprists, loamy, mixed, euic, mesic

|Aquic Hapludolls, fine-loamy, mixed, mesic

---IMollic Udifluvents, coarse-loamy, mixed (calcareous), mesic
----|Aquic Hapludolls, sandy, mixed, mesic

Moland ---| Typic Hapludolls, fine-loamy, mixed, mesic

Muskego---- ----|Limnic Medisaprists, coprogenous, euic, mesic
Nerwoods----------------- |Aquic Hapludolls, fine-silty, mixed, mesic

Minneopa:

Nicollet ---JAquic Hapludolls, fine-loamy, mixed, mesic
Okoboji |Cumulic Vertic Endoaquolls, fine, montmorillonitic, mesic
Port Byron---- |Typic Hapludolls, fine-silty, mixed, mesic
Prinsburg ---|Typic Endoaquolls, fine-silty, mixed (calcareous), mesic

Racine --IMollic Hapludalfs, fine-loamy, mixed, mesic
---| Typic Hapludalfs, fine-loamy, mixed, mesic
--| Typic Argiudolls, fine-silty, mixed, mesic

---|Typic Argialbolls, fine, montmorillonitic, mesic

Rushriver--- |Mollic Fluvaquents, coarse-loamy, mixed (calcareous), mesic
Sargeant---- |Aeric Glossaqualfs, fine-loamy, mixed, mesic
Shields |Vertic Epiaqualfs, fine, montmorillonitic, mesic
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Classification of the Soils--Continued

Soil name | Family or higher taxonomic class
|
|
Storden------------------ | Typic Eutrochrepts, fine-loamy, mixed, mesic
Talcot- |Typic Endoaquolls, fine-loamy over sandy or sandy-skeletal, mixed (calcareous), mesic
Terril--- |Cumulic Hapludolls, fine-loamy, mixed, mesic
Timula------=--==-==-=--- |Typic Eutrochrepts, coarse-silty, mixed, mesic
Wadena-----------------—-| |Typic Hapludolls, fine-loamy over sandy or sandy-skeletal, mixed, mesic
Waukegan----------------- |Typic Hapludolls, fine-silty over sandy or sandy-skeletal, mixed, mesic

Webster------------------ | Typic Endoaquolls, fine-loamy, mixed, mesic
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Acreage and Proportionate Extent of the Soils

Map | Soil name | Acres |Percent
symbol | | |

| | |
4D  |Renova loam, 12 to 18 percent slopes | 200| *
4E  |Renova loam, 18 to 30 percent slopes | 2,542] 0.8
17  |Minneopa sandy loam, O to 2 percent slopes, rarely flooded--------------- | 324 *
24 |Kasson silt loam, 1 to 3 percent slopes | 1,157 04
39A |Wadena loam, 0 to 2 percent slopes | 1,083| 0.3
41A |Estherville sandy loam, O to 2 percent slopes | 2205| 0.7
41B |Estherville sandy loam, 2 to 6 percent slopes---------------=---==---=--- | 2,006| 0.6
44 |Ankeny sandy loam, 0 to 3 percent slopes | 750| 0.2
74B  |Dickinson fine sandy loam, 1 to 6 percent slopes------------------------ | 1,151| 0.3
81B |Boone loamy fine sand, 1 to 6 percent slopes | 278 *
81D |Boone loamy fine sand, 6 to 18 percent slopes--------------=------------- | 486| 0.1
81E |Boone loamy fine sand, 18 to 25 percent slopes | 417] 0.1
98 |Colo silty clay loam, O to 2 percent slopes, occasionally flooded-------- | 2,188| 0.7
99D2 |Racine loam, 12 to 18 percent slopes, eroded 833| 0.3
100A |Copaston sandy clay loam, O to 2 percent slopes 63| *
102B |Clarion loam, moderately fine substratum, 2 to 5 percent slopes---------- | 1,833| 0.6
104B |Hayden loam, 2 to 6 percent slopes | 10,084| 3.1
104C2 |Hayden loam, 6 to 12 percent slopes, eroded---- - 8,021| 24
104D2 |Hayden loam, 12 to 18 percent slopes, eroded 2,041 0.6
104E |Hayden loam, 18 to 25 percent slopes | 519| 0.2
106C2 |Lester loam, 6 to 12 percent slopes, eroded | 13,367| 4.0
106D2 |Lester loam, 12 to 18 percent slopes, eroded--------=--=====zzmnzmnzmuee | 6,486] 2.0
106E |Lester loam, 18 to 25 percent slopes | 3631] 1.1
109 |Cordova clay loam, O to 2 percent slopes |  6,494| 2.0
113 |Webster clay loam, O to 2 percent slopes | 1,352| 04
114 |Glencoe clay loam, depressional, 0 to 1 percent slopes-----------=------- | 7,650| 2.3
130 |Nicollet clay loam, 1 to 3 percent slopes: | 852| 0.3
134 |Okoboaji silty clay loam, depressional, 0 to 1 percent slopes------------- | 4,041| 12
138B |Lerdal clay loam, 2 to 6 percent slopes: | 8165| 2.5
138C |Lerdal clay loam, 6 to 12 percent slopes | 853| 0.3
176 |Garwin silt loam, 0 to 2 percent slopes | 895| 0.3
208 |Kato silty clay loam, 0 to 1 percent slopes | 1,108| 0.3
213B |Klinger silty clay loam, 1 to 4 percent slopes | 2,267| 0.7
219 |Rolfe silt loam, depressional, 0 to 1 percent slopes--------------------- | 398| 0.1
238B |Kilkenny loam, 2 to 6 percent slopes | 3,726] 1.1
238C2 |Kilkenny clay loam, 6 to 12 percent slopes, eroded-- | 6,025| 1.8
238D2 |Kilkenny clay loam, 12 to 18 percent slopes, eroded--- 3,739| 11
238E |Kilkenny clay loam, 18 to 25 percent slopes | 1,261| 04
238F |Kilkenny loam, 25 to 35 percent slopes | 210 *
239 |Le Sueur clay loam, 1 to 3 percent slopes | 5659| 1.7
253 |Maxcreek silty clay loam, 0 to 1 percent slopes----------------=--------- | 4521 14
256 |Mazaska clay loam, 0 to 2 percent slopes | 4,705| 14
285A |Port Byron silt loam, O to 2 percent slopes | 141 *
285B |Port Byron silt loam, 2 to 6 percent slopes | 931| 0.3
301B |Lindstrom silt loam, 2 to 6 percent slopes: | 2,710] 0.8
301C |[Lindstrom silt loam, 6 to 12 percent slopes | 585| 0.2
307 |Sargeant silt loam, 0 to 2 percent slopes: | 762| 0.2
323 |Shields silty clay loam, 0 to 2 percent slopes: | 1,303| 04
376B |Moland silt loam, 1 to 4 percent slopes | 9560| 29
377 |Merton silt loam, 1 to 3 percent slopes | 6359| 19
378 |Maxfield silty clay loam, O to 2 percent slopes----------=--=--=--=------ | 9532] 29
382B |Blooming silt loam, 2 to 6 percent slopes | 7,766| 2.4
382C2 |Blooming silt loam, 6 to 12 percent slopes, eroded----------------------- | 2165| 0.7
392 |Biscay loam, O to 2 percent slopes | 1,643| 05
408 |Faxon clay loam, 0 to 1 percent slopes | 122 *
411A |Waukegan silt loam, 0 to 2 percent slopes: | 6,096]| 1.8
411B |Waukegan silt loam, 2 to 6 percent slopes |  1,118] 0.3
414 |Hamel loam, 1 to 3 percent slopes | 14,914| 45
463A |Minneiska fine sandy loam, 0 to 2 percent slopes, occasionally flooded---| 217 *
484D |Eyota fine sandy loam, 12 to 18 percent slopes | 439| 0.1
523 |Houghton muck, depressional, 0 to 1 percent slopes-----------=-==-==--=-- | 2,784] 0.8

See footnote at end of table.

Soil Survey of
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Acreage and Proportionate Extent of the Soils--Continued

Map | Soil name | Acres |Percent
symbol | | |

| |
525 |Muskego muck, depressional, 0 to 1 percent slopes: 515| 0.2
528B |Klossner muck, seep land, 1 to 6 percent slopes---- 349| 0.1
529A |Ripon silt loam, O to 2 percent slopes | 120| *
529B |Ripon silt loam, 2 to 6 percent slopes | 291 | *
548 |Medo muck, depressional, 0 to 1 percent slopes | 397| 0.1
572 |Lowlein sandy loam, 1 to 5 percent slopes | 541| 0.2
611D |Hawick sandy loam, 12 to 25 percent slopes: | 1,707| 05
757 |Nerwoods loam, 2 to 6 percent slopes |  4,393] 1.3
761 |Epsom silty clay loam, O to 2 percent slopes, frequently flooded--------- | 4,805| 15
764 |Klossner muck, 0 to 1 percent slopes, flooded 862| 0.3
783C2 |Lester-Kilkenny complex, 6 to 12 percent slopes, eroded------------------ | 3513| 11
783D2 |Lester-Kilkenny complex, 12 to 18 percent slopes, eroded----------------- | 2,602]| 0.8
783E |Lester-Kilkenny complex, 18 to 25 percent slopes----------------=-------- | 1,379| 04
783F |Lester-Kilkenny complex, 25 to 35 percent slopes----------=--=====n==n==- | 294 | *
849B |Urban land-Estherville complex, 1 to 6 percent slopes-------------------- | 1,741| 05
860C |Urban land-Hayden complex, 6 to 15 percent slopes------------------------ | 59| *
875B |Hawick-Estherville complex, 2 to 6 percent slopes---- 2,781| 0.8
875C [Hawick-Estherville complex, 6 to 12 percent slopes----- 3,211 1.0
945C2 |Lester-Storden complex, 6 to 12 percent slopes, eroded- | 2,723] 0.8
945D2 |Lester-Storden complex, 12 to 18 percent slopes, eroded 814| 0.2
963C2 |Timula-Bold complex, 6 to 12 percent slopes, eroded---------------------- | 1,191| 04
963D2 |Timula-Bold complex, 12 to 18 percent slopes, eroded 199| *
1013 |Pits, quarry | 31| *
1016 [Udorthents, loamy (cut and fill land) | 1,726| 05
1030 |Pits, gravel-Udipsamments complex: | 1,149] 03
1058 |Houghton and Muskego soils, ponded, 0 to 1 percent slopes---------------- | 12,862| 3.9
1080 [Klossner, Okoboji, and Glencoe soils, ponded, 0 to 1 percent slopes------ | 5359| 1.6
1116F |Bro